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(54) MULTIBEAM LASER DRIVING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a multibeam 
laser driving device in which production cost and time 
for controlling bias current are well-balanced by sharing 
a current regulation means for regulating bias current of 
a luminous part with a plurality of luminous parts and 
using the current regulation means. 

SOLUTION: A CPU 17 cuts the output of lasers 10a, 10b 
and thereafter gradually increases bias current. When 
light is detected by a photodetector 13, the CPU 17 
stops increase of bias current and simultaneously 
decreases bias current slightly. As a result bias current 
is stabilized in a nonluminous region slightly lower than a 
threshold, namely, in the maximum value of current 
necessitated in an individual luminous part. The CPU 17 
stores bias current value of this time in a memory of the 
inside and also holds digital value of an output port 01. 
Then, since the CPU 17 independently turns on the laser 
10a, a port 04 is made to a high level and the current 
value of the laser 10a is gradually increased from 0. 
Therefor, digital value of a port 02 is increased by 1 step. 
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* NOTICES ♦ 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 

precisely. 

2 shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The multi-beam laser driving gear characterized by having a current impression means to 
impress a bias current to each light-emittmg part of two or more aforementioned light-emitting parts, 
and the current adjustment means which is a current adjustment means to adjust this bias current, and 
carries out share use in the multi-beam laser driving gear which drives the semiconductor laser equipped 
with two or more light-emitting parts which emit light in a laser beam on the monolithic body. 
[Claim 2] It is the multi-beam laser driving gear characterized by adjusting to the value of the inner 
maximum of a bias current by which the aforementioned bias current is needed for the aforementioned 
current adjustment means in a multi-beam laser driving gear according to claim 1 at each light-emitting 
part. 

[Claim 3] It is the multi-beam laser driving gear characterized by holding the current value of the bias 
current which adjusted the aforementioned current adjustment means in the multi-beam laser driving 
gear according to claim 1. 

[Claim 4] The multi-beam laser driving gear characterized by the ability to adjust individually the 
amount of luminescence of the aforementioned current adjustment means and each aforementioned 
light-emitting part in a multi-beam laser driving gear according to claim 1. 

[Claim 5] It is the multi-beam laser driving gear characterized by holding the amount of luminescence 
which adjusted the aforementioned current adjustment means individually in the multi-beam laser 
driving gear according to claim 4. 

[Claim 6] It is the multi-beam laser driving gear characterized by quantity of light adjustment on real 
time being possible for the aforementioned current adjustment means in a multi-beam laser driving gear 
according to claim 4. 

[Claim 7] It is the multi-beam laser driving gear characterized by supposing that a halt of operation of 
the aforementioned quantity of light adjustment is possible for the aforementioned current adjustment 
means during bias-current adjustment according to claim 1 in a multi-beam laser driving gear according 
to claim 4. 

[Claim 8] It is the multi-beam laser driving gear characterized by the aforementioned current adjustment 
means adjusting the bias current of each aforementioned light-emitting part at once in a multi-beam laser 

driving gear according to claim 4. 

[Claim 9] It is the multi-beam laser driving gear characterized by making into a final-adjustment value a 
bias-cunrent value just before it raised the value of the aforementioned bias current until the laser beam 
emitted light with the aforementioned light-emitting part from the numeric value 0 in order to determine 
the bias current which impresses the aforementioned bias-current adjustment means by the 
aforementioned current impression means in a multi-beam laser driving gear according to claim 1, and 
the laser beam emitted light. 

[Claim 10] It is the multi-beam laser driving gear characterized by multiple-times-increasing, decreasing 
this bias current with the value of a bias current just before, as for the aforementioned current adjustment 
means, the aforementioned laser beam emitted light in the multi-beam laser driving gear according to 
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claim 9 as the starting point, checking luminescence of the aforementioned laser beam, and determining 
a final-adjustment value. 

[Claim 1 1] The multi-beam laser driving gear characterized by making almost equal the wire length to 
[ in the multi-beam laser driving gear which drives semiconductor laser equipped with two or more 
light-emitting parts which emit light in a laser beam by the drive circuit / from the outgoing end of the 
aforementioned drive circuit ] the terminal of the aforementioned semiconductor laser on the monolithic 
body, and wiring width of face. 



[Translation done.] 
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•NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention is installed in image formation 
equipments, such as a LASER beam printer, and in order to scan a photoconductor drum simultaneously 
with two or more beams, it relates to the multi-beam laser driving gear which drives the semiconductor 
laser equipped with two or more light-emitting parts on the monolithic body. 
[0002] 

[Description of the Prior Art] Conventionally, it has the multi-beam laser driving gear which drives the 
semiconductor laser equipped with two or more light-emitting parts for scanning a photoconductor drum 
simultaneously with two or more beams with the image formation equipment which performs image 
formation by the electrophotography method, for example, a LASER beam printer. Conventionally, this 
seed equipment was equipped with the drive circuit for every light-emitting part, and was performing the 
light control for every light-emitting part. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned conventional example, in 
the case of the semiconductor laser equipped with two or more light-emitting parts especially on the 
monolithic body, when current is passed to one light-emitting part, the heat gets across to other light- 
emitting parts. For this reason, there was a problem to which the luminous efficiency of other light- 
emitting parts falls to under the influence, and the luminescence quantity of light falls. This phenomenon 
is called heat interference. The problem to which this luminescence quantity of light falls by the laser 
which writes in a picture in a LASER beam printer will become the concentration unevenness of a 
picture, and will reduce picture quality. 

[0004] Even if semiconductor laser passes the current below threshold level current value, it does not 
carry out laser luminescence. The current of the grade which does not carry out laser luminescence is a 
meaning called the current below threshold level current value. This threshold level current value 
changes with equipment ambient temperature, and changes still with time. Then, it is necessary to 
control a bias current according to change of threshold level current value. However, it becomes a cost 
rise to prepare flie circuit which controls a bias current for every light-emitting part. It will take time, if a 
bias current is sequentially controlled for every light-emitting part again. Then, the purpose of this 
invention is to offer the multi-beam laser driving gear which maintained balance in the time of a 
manufacturing cost and bias-current control etc. 
[0005] 

[Means for Solving the Problem] In order to attain such a purpose, invention of a claim 1 is a current 
impression means to impress a bias current at each light-emitting part of two or more aforementioned 
light-emitting parts in the multi-beam laser driving gear which drives semiconductor laser equipped with 
two or more light-emitting parts which emit light in a laser beam on the monolithic body, and a current 
adjustment means to adjust this bias current, and it is characterized by having the current adjustment 
means which carries out share use. 
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[0006] Invention of a claim 2 is characterized by adjusting the aforementioned current adjustment means 
to the value of the imier maximum of a bias current for which the aforementioned bias current is needed 
at each light-emitting part in a multi-beam laser driving gear according to claim 1. 
[0007] As for the aforementioned current adjustment means, invention of a claim 3 is characterized by 
holding the current value of the adjusted bias current in a multi-beam laser driving gear according to 
claim 1. 

[0008] Invention of a claim 4 is characterized by the ability to adjust individually the amount of 
luminescence of the aforementioned current adjustment means and each aforementioned light-emitting 
part in a multi-beam laser driving gear according to claim 1. 

[0009] As for the aforementioned cunent adjustment means, invention of a claim 5 is characterized by 
holding the amount of luminescence adjusted individually in a multi-beam laser driving gear according 
to claim 4. 

[0010] As for the aforementioned current adjustment means, invention of a claim 6 is characterized by 
quantity of light adjustment on real time being possible in a multi-beam laser driving gear according to 
claim 4. 

[001 1] Invention of a claim 7 is characterized by the aforementioned current adjustment means enabling 
a halt of operation of the aforementioned quantity of Ught adjustment during bias-current adjustment 
according to claim 1 in a multi-beam laser driving gear according to claim 4. 

[0012] As for the aforementioned current adjustment means, invention of a claim 8 is characterized by 
adjusting the bias current of each aforementioned light-emitting part at once in a multi-beam laser 
driving gear according to claim 4. 

[0013] It is characterized by making into a final-adjustment value a bias-current value just before it 
raised the value of the aforementioned bias current until the laser beam emitted light with the 
aforementioned light-emitting part from the numeric value 0 in order to determine the bias current to 
which invention of a claim 9 impresses the aforementioned bias-current adjustment means by the 
aforementioned current impression means in a multi-beam laser driving gear according to claim 1, and 
the laser beam emitted light. 

[0014] In a multi-beam laser driving gear according to claim 9, with the value of a bias current just 
before the aforementioned laser beam emitted light as the starting point, the aforementioned current 
adjustment means multiple-times-increases, decreases this bias current, and invention of a claim 10 
checks luminescence of the aforementioned laser beam, and is characterized by determining a final- 
adjustment value. 

[0015] In the multi-beam laser driving gear which drives the semiconductor laser to which invention of a 
claim 11 is equipped with two or more light-emitting parts which emit light in a laser beam on the 
monolithic body by the drive circuit The strike rhe capacity of wiring and a strike rhe inductance are 
made almost equal by having made almost equal the wire length firom the outgoing end of the 
aforementioned drive circuit to the terminal of the aforementioned semiconductor laser, and wiring 
width of face, and an outline etc. spreads laser drive current wave type, and it is characterized by 
arranging the wave of each laser light-emitting part. 
[0016] 

[Embodiments of the Invention] Hereafter, with reference to a drawing, the example of this invention is 
explained in detail. 

[0017] (The 1st example) In advance of explanation of this invention, the outline composition of a 
LASER beam printer is explained using drawing 1 . In drawing 1 , 1 is semiconductor laser which has 
two or more light-emitting parts, and is carried on the monolithic body. 2 is a collimator lens which 
forms into parallel light two or more beams in which semiconductor laser 1 carries out outgoing 
radiation. 3 is a reflective mirror and 4 is a polygon mirror. The reflective mirror 3 leads two or more 
beams to the polygon mirror 4. 

[0018] 5 is a f-theta lens and 6 is a reflective mirror. 7 is a photoconductor drum. The light beam 
deflected by the polygon mirror 4 is the f-theta lens 5, and a constant-angular-velocity scan is changed 
into it by uniform scan, and it is led to a photoconductor drum 7 by the reflective mirror 6. 
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[0019] 8 receives a reflective mirror by the beam detector, 9 receives beam light, and photo electric 
translation is carried out. Thereby, the beam detector 9 detects the timing of a start point to beam scan 
[ above-mentioned ] a photoconductor drum 7. A latent image is formed in a photoconductor drum 7 by 
making it synchronize with the output signal of the beam detector 9, and modulating semiconductor 
laser 1 by the picture signal. 

[0020] The composition of semiconductor laser 1 is explained using drawing 2 . In drawing 2 , 10 is 1 1, 
a GaAs semiconductor laser chip and 12 are stripe slots, it becomes a current path for luminescence of 
this inside, and a laser beam occurs there. This drawing shows the example of two beams. 13 is a 
photodetector and 14 shows the light-receiving side. It changes into an electrical signal in response to 
the beam in which the semiconductor laser chip 10 carried out outgoing radiation in. the back direction. 
[0021] The composition of the muUi-beam laser driving gear which drives semiconductor laser 1 is 
explained using drawing 3 . In drawing 3 , the amplifier which amplifies the output which detected 15 
by the photodetector 13, and 16 are resistance which determines an amplifier gain. 17 is CPU and builds 
in the A/D converter, RAM and ROM, and the I/O Port. Share use of CPU17 is carried out at adjustment 
of the bias current of the below-mentioned laser light-emitting part. 10a and 10b are laser diodes which 
form each light-emitting part of the semiconductor laser chip 10. 18, 19, and 20 change into analog 
voltage the digital value of 8 to 16 bits which CPU17 outputs from output ports 01, 02, and 03 by the 
D/A converter. 

[0022:] As for 21, 24, 27, and 30, an operational amplifier, and 22, 25, 28 and 31 are transistors. The 
circuit where 23, 26, 29, and 32 consist of resistance with these parts outputs the laser drive current 
according to the voltage which is called current regulator circuit and given firom a D/A converter. 33, 34, 
and 35 and 36 form a differential switching circuit with a transistor, respectively, and they turn on and 
turn off the current which fiows on Laser 10a and 10b. 37 and 38 are the bias currents of a differential 
switching circuit. 

[0023] 39 and 40 are OR circuits which are the picture signal which should be written in by the LASER 
beam printer, and the signal which turns on laser compulsorily during quantity of light adjustment, or 
calculate. A picture signal is impressed to terminals 41 and 42. From the output ports 04 and 05 of 
CPU17, the signal which turns on laser compulsorily during quantity of light adjustment is outputted. 
[0024] Next, according to the flow chart of drawing 4 , light-control operation of the multi-beam laser 
drive circuit of drawing 3 is explained. In drawing 4 , CPU 17 makes the output of the output ports 01, 
02, and 03 of CPU17 a numeric value 0 in order to cut the output of Laser 10a and 10b at Step 51 first, 
and it makes all of the output of D/A converters 18, 19, and 20 a numeric value 0. The output of the 
output ports 04 and 05 of CPU17 is also turned OFF simultaneously, and it is made for current not to 
flow to Users 10a and 10b. 

[0025] CPU17 makes a bias current increase gradually at Step 52. It judges whether light was detected 
by the photodetector 13 at Step 53. This changes into digital value the output voltage which carried out 
current-potential conversion with amplifier 15 in the A/D converter input of CPU 17, and judges it with 
the value. It returns to Step 52 and a bias current is made to increase gradually until it receives light. 
[0026] If it judges that light was received, CPU17 will stop the increase in a bias current at Step 54. At 
this time, both of laser may emit light separately sunultaneously, and the one where threshold level 
current is smaller may emit light among two. The bias current at this time is in the very unstable state 
inunediately after a laser luminescence start. Then, a bias current is decreased for a while at the same 
time it stops the increase in a bias current. The maximum of the current needed for the lower region, i.e., 
each light-emitting part, non-emitting light for a while from threshold level (laser luminescence start 
limitation) by this can be made to stabilize a bias current. CPU17 holds the digital value of an output 
port 01 while memorizing the bias-current value at this time in memory, such as internal RAM, at Step 
55. 

[0027] Drawing 5 explains the situation of this light control. A vertical axis is the laser luminescence 
quantity of light, and a horizontal axis is laser current. Dispersion is in the property of Laser 10a and 
10b, and the way of 10b presupposes that sensitivity is bad. Let the current which starts laser 
luminescence be threshold level current Ith. It considers as the threshold level current Ithb of laser 10a. 
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If the laser current of both laser 10a and 10b is increased, laser 10a will start lummescence from the 
place which passed over Itha. Laser 10b does not carry out laser luminescence yet. Laser current is 
lowered for a while from Itha in this stage, and it is IB. It holds (maintenance): IB Give some margin to 
the temperature dispersion range of Itha in a ♦♦♦*♦* busy condition, and decide a value to be it. 
Calculation of the value at the time of actual control calculates Itha-X. X is temperature dispersion of 
threshold level current. You may apply and ask Itha for the rate of a constant ratio. 
[0028] It retums to drawing 4 , and since CPU17 next turns on laser 10a independently at Step 56, it 
makes the port 04 of CPU 17 high-level. In order to make the value of the current of laser 10a increase 
from 0 gradually at Step 57, the digital value of the port 02 of CPU17 is increased by one step. It 
investigates whether CPU17 became equal to the value the output voltage (it is henceforth called the 
output of a photodetector 13) which amplified the output current of a photodetector 13 with amplifier 15 
was beforehand decided to be at Step 58. Loop processing at Step 57 is repeated until it becomes equal, 
if not equal. 

[0029] When the output of a photodetector 13 reaches default value, CPU17 makes an internal memory 
memorize the value at Step 59. Since laser 10a is turned off at once at Step 60, the output of a port 4 is 
made into a low level. Next, since laser 10b is independently turned on at Step 61, the port 05 of CPU 17 
is made high-level. In order to make the current of laser 10b increase from 0 gradually at Step 62, the 
digital value of the port 03 of CPU 17 is increased by one step. 

[0030] CPU17 investigates whether the output of a photodetector 13 became equal to the value decided 
beforehand at Step 63. Step 62 is repeated until it becomes equal, if not equal. When the output of a 
photodetector 13 reaches default value, the memory in CPU 17 is made to memorize the value at Step 64. 
Since laser 10a is tumed off at once at Step 65, the output of a port 5 is made into a low level. 
Adjustment of laser current is completed above. If a picture signal is inputted from terminals 41 and 42 
in this state, Laser 10a and 10b will irradiate a photoconductor drum 7 with the quantity of light decided, 
respectively, and will form a picture. 

[0031] The following change can be added to the 1st example. 

[0032] In the light control of the 1st example, that judged with threshold level that a photodetector 13 
begins to receive light in Step 53 of drawing 4 , and the increase in laser current (bias current) was 
stopped at Step 54. However, luminescence of laser is very unstable near the threshold level. Since the 
temperature of a semiconductor junction is furthermore also elevation process, if laser current is held in 
this state, luminescence of laser will stop. That is, the current value of a threshold level point will go up. 
Then, the increase in laser current and reduction are repeated two or more times with the laser current as 
the starting point when receiving a laser beam catching a threshold level point correctly, light-receiving 
of a laser beam is checked, and if it counts how many times the threshold level point was crossed and 
convergence of the value is investigated, a threshold level point, i.e., a bias-cvuxent value just before 
holding, can be caught correctly. 

[0033] (The 2nd example) The circuitry of the multi-beam laser driving gear in the 2nd example is 
shown in drawing 6 . In addition, the part uses the same sign like drawing 3 . In drawing 6 , 10a and 10b 
are the laser 1 and laser 2 which generate a laser beam, respectively. .13a and 13b are photodetectors 
which receive the laser beam of laser 1 and laser 2, respectively. 

[0034] 15a, 103,104, 15b, and 107,108 are PD amphfier for bias compensation of laser 1/laser 2, 
respectively, and consist of an operational amplifier and resistance. 121,101 and 122,106 are ON (ON) / 
circuit to turn off (OFF), respectively, they consist of the NOR gate and resistance and operation of 
photodetectors 1/2 (13a, 13b) is controlled by two inputs of VDATAl/2 signal and the output signal of 
theBSETportofCPUn. 

[0035] 109, 1 10, 27, 125, 28, 29,1 1 1, 1 12, 30, 126, 31, and 32 are constituted by resistance, a capacitor, 
an operational amplifier, amendment amplifier, and the transistor, respectively, and form the real-time 
APC control circuit controlled by the ou^ut voltage value from photodetectors 1/2 (13a, 13b), 
respectively, the current value which flows to TORAJISUTA 28 and 31 of each above is determined by 
the output voltage value from photodetectors 1/2 (13a, 13b) 17 is CPU for controlling a bias setup, and 
has the two A/D input sections, and the bias data output ports BIAS and the ports BSET which can be 
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bias set up. 18 is a D/A converter which carries out analogue conversion of the data from output port 
BIAS of CPU17. 21, 22, 23, 24, 25, and 26 consist of an operational amplifier, a transistor, and 
resistance, respectively, and form the voltage-current (V-I) conversion circuit for laser 1 / 2 drive. The 
current which flows to a transistor with the voltage value ♦♦**(ed) by + input of the above-mentioned 
operational amplifier is determined. 123 is a power supply for ****(ing) Vref voltage to + input of 
operational amplifiers 27 and 28. 124 is an analog switch for carrying out ON/OFF control of this power 
outlet 123, and it is controlled by the BSET output of CPU 17, and it is come to being turned on by L and 
it comes by H to be turned off. Moreover, 1 13 is a pull down resistor prepared in order to stabilize + 
input value of operational amplifiers 27 and 28 in OV at the time of the Vref control OFF. 
[0036] The control method of determining the fixed-bias current value before performing real-time APC 
control in the above circuitry is explained using drawing 7 and drawing 8 . 

[0037] That laser luminescence should be carried out to OFF, in order to stop real-time APC control, 
CPU17 which performs bias control sets a BSET port to H, and turns off an analog switch. On the other 
hand, the output of the NOR gate 121,122 is set to L, respectively, and it is made to change into the state 
where the current of a complement can always be passed at PD light-receiving to the resistance 101,105 
inserted between Photodetectors 13a and 13b and the NOR gate 121,122, And luminescence current is 
stopped by setting each + input of Vref=OV 27 and 30, i.e., the operational amplifiers for control, to OV, 
Moreover, by setting the output of a BIAS port to 0 simultaneously, each constant bias control circuit 
(21-26) is turned OFF completely, and current is changed into an initial state (152). 
[0038] Next, as shown in drawing 9 , the value of the bias port BIAS is increased little by little, and the 
current of laser is gradually increased through the aforementioned A/D converter and the 
aforementioned V-I conversion circuit (153). Light-receiving is detected when current flows that one of 
laser reached more than the SURESSHO hold current value Ith, and emitted light to the aforementioned 
photodetector (13a or 13b). Voltage which amphfied the voltage generated by the current which flowed 
from the photodetector to resistance (101 or 105) with the aforementioned PD amplifier (15a or 15b) 
after detecting light-receiving, and was amplified in A/Dl port of the above CPU 17 and A/D2 port is 
sensed (154). (detection) The bias current of the direction sensed previously is decreased little by little 
again (155). 

[0039] Constant value reduction of the bias of the amount which added margins, such as a part of the 
temperature variation of Ith, after the check (156) in A/Dl port of CPU 17 and A/D2 port for laser 
stopping emitting light below by Ith is carried out fiirther (157). And CPU17 fixes the bias value at that 
time, and outputs it to a bias port. After analogue conversion and its analog output voltage value are 
****(ed) to + input side of operational amplifiers 21 and 24 by DA converter 18, and to semiconductor 
laser 10a and 10b, a constant bias current. is always passed, as shown in drawing 9 (158). And it shifts to 
real-time APC control after turning off a BSET port (159). 

[0040] Next, operation of real time APC is explained. In the state of ON of the constant bias-current 
value explained at Step 158, real time APC is started after port BSET=L (OFF) explained by processing 
of 159. First, it distinguishes whether video signal data (VDATAl or VDATA2) are ON (161). If off, 
real-time APC control is turned off (164). If it is ON, the NOR gate (121 or 122) will be set to L, and it 
is set as the state where the current of ** required for PD light-receiving can be passed to the resistance 
101,105 inserted between a photodetector (13a or 13b) and the NOR gate (162). 
[0041] And the aforementioned real-time APC drive circuit operates, and laser emits light (163). 
Operation of the aforementioned real-time APC circuit is explained here. When the light-receiving 
current which flows to the aforementioned photodetector flows to resistance 101 or 105, PD voltage 
occurs and PD voltage is impressed to a real-time APC circuit. And PD voltage is impressed to the 
minus input and amendment amplifier (125 or 126) of an operational amplifier (27 or 30). 
[0042] On the other hand, the reference voltage Vref to which + input of the aforementioned operational 
amplifier is outputted firom the regulator 123 is impressed. An output voltage value is determined by the 
result of an operation and the addition result of the output of the aforementioned amendment amplifier 
by ** input of an operational amplifier, the laser current value which flows by the result to this output 
voltage value at an V-I conversion circuit (31 28, 29, or 32) is decided, and predetermined current value 
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is passed on laser. And the information which emitted light is again fed back to a photodetector, and 
repeats the above-mentioned operation. Since A/Dl of Above CPU, and A / 2 each port are constant 
ports for a bias setup at this time, distinction of PD amplification signal inputted through the 
aforementioned PD amplifier is disregarded, and nothing performs it. And the above-mentioned real- 
time APC control is repeated until BSET is turned on [ it ]. If BSET is turned on [ it ], it will shift to bias 
setting control (165). 

[0043] (The 3rd example) Drawing 10 shows the composition of the 3rd example. It is the laser driver to 
which 130 is the monolithic body like PCB (printed circuit board) with which the multi-beam laser drive 
circuit is mounted in drawing 10 , and 131a and 131b drive each laser. 132 is an electrode pattern on 
PCB 130 which connects between each terminal of multi-laser, and the aforementioned laser driver. If 
high-speed luminescence control is performed by control circuit of real time APC which was explained 
in the 2nd example, the influence of a strike rhe inductance and strike rhe capacitance will become 
larger. If a difference is in the length and width of face of an electrode pattern of wiring between the 
drive driver section and each laser chip in the case of a multi-beam, the form of each beam wave at the 
time of luminescence will change delicately for the reason mentioned above, consequently concentration 
nonuniformity etc. will occur, and picture grace will fall. 

[0044] In order to avoid this, a pattern design is performed that the length and the size of each mounting 
pattern in dravying 10 should be made equal so that it may become the following relations at least. 

[0045] 

[Equation 1] L11**L21, L12**L22, dl l**d21, and dl2**d22 (4th example) drawing 11 show the 
composition of the 4th example. The difference between the 1st example and the 4th example is the 
point of having set to one the constant-current drive circuit which impresses a bias current to laser. That 
is, the bias current is passed on two laser 10a and 10b with the transistor 22 of drawing 1 1 . It is 
connected with the cathode of Laser 10a and 10b through resistance 72 and 73 and diodes 70 and 71 
from the collector of a transistor 22. Diodes 70 and 71 are the diodes of the high-speed response for 
switching. Diodes 70 and 71 and resistance 72 and 73 are decoupling circuits which prevent that the 
influence attains to other laser, when switching of each laser is performed with the differential current 
switch transistors 33, 34, 35, and 36. Since it is the same as an example 1, operation of each part of the 
above is omitted. The cost cut of a bias-current drive circuit is aimed at by this example. In this example, 
it is effective, so that the number of laser increases. 
[0046] 

[Effect of the Invention] As explained above, by invention of a claim 1, the influence of heat 
interference can be decreased by always impressing the bias current of the grade which does not carry 
out laser luminescence to each light-emitting part of semiconductor laser, and heating each hght- 
emitting part of laser. A cost cut can be measured by sharing this bias-current control circuit. 
[0047] By invention of a claim 2, it can prevent that a laser beam is discharged carelessly by setting to 
the greatest value in the bias current needed for every light-emitting part at the time of bias-current 
adjustment. 

[0048] Since time will be taken if a bias current is sequentially controlled for every light-emitting part, 
by invention of a claim 3, the bias current of all light-emitting parts can be summarized at once, it can 
set to an optimum value, and bias-current adjustment time can be shortened by holding to constant value 
after it. 

[0049] by invention of a claim 4, dispersion which is the picture concentration in a LASER beam printer 
can be prevented by adjusting dispersion for each light-emitting part of every about the quantity of light 
at the time of luminescence in addition to the effect of the invention of a claim 1 
[0050] At invention of a claim 5, in addition to the effect of the invention of a claim 4, in case dispersion 
for every light-emitting part is adjusted, adjustment of the luminescence quantity of light can be finished 
in a short time by adjusting for a short time and the rest holding the value. 
[005 1 ] In invention of a claim 6, passing a bias current further, in case dispersion for every light- 
emitting part is adjusted, by controlling the quantity of light by real time, quantity of light change can be 
prevented by short-time thermal change, and the picture concentration nonuniformity of a LASER beam 
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printer can be prevented. 

[0052] In invention of a claim 7, since both control interferes and there is when controlling the quantity 
of light by real time, passing a bias current, and adjusting a bias current and a real-time light control 
operates, it can prevent both control interfering and suiting by enabling a halt of a real-time light control 

[0053] Adjustment of a bias current can be shortened in invention of a claim 8, Although a value will 
vary in the degree of adjustment by heat interference of each light-emitting part if the bias current is 
furUiermore adjusted individually, the influence of heat interference can be prevented by adjusting at 
once. 

[0054] In invention of a claim 9, since a bias current can be pulled up just before laser beam hghting, 
time to laser beam lighting can be shortened. 

[0055] In invention of a claim 10, since the set point of a bias current is defined by trial of multiple 
times, a setting error becomes small and it can respond also to the performance degradation of 
semiconductor laser. 

[0056] By invention of a claim 11, dispersion in the response characteristic of each laser is abolished by 
making equal a wire length and wiring width of face. The picture which has a homogeneous pixel now 
can be formed. 



[Translation done.] 
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♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 6] 
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[Drawing 7 



BSET<K- h:r>(Vref=OV) 
BIAS^- h=0 0 



— 15 2 



1 5 3 



(BIAS<K- S) increase 



1 54 




NO 



decrease 




YES 



/N'-f 7'::^1/)fi4 RjfJtiiidecrease 



I 



I 



-15 7 
15 8 



BSET<K- h*:t7 i 5 9 



Prawing 8] 



http://vvww4jpdljpo.gojp/cgi-bin/traii_web_cgi_ejje 



7/8/2003 



Page 5 of 6 




1 6 1 



-16 2 



APC0f^:i-> 



-16 3 



APC0^Pi-7 



—16 4 




1 6 5 



[Drawing 9] 
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